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INTRODUCTION
Dirofilaria immitis and D. repens are common nematodes of
dogs in many parts of the world, especially in the United
States, southern Europe, Australia, and Japan (1). Other mam-
mals, including cat, fox, muskrat, wolf, otter, and sea lion
also serve as natural hosts. The coiled adult worms in canine
hosts form tangled masses in the right ventricle and pulmo-
nary arteries while microfilariae circulate in the blood (2).
In dogs, there are a few reports of hepatic nodule and granu-
lomatous hepatitis caused by dirofilariasis (3, 4).
Most humans dirofilariasis have been found to be caused
by infection with immature worms, which are transmitted
from infected animals by mosquito bites. Abundance of vec-
tor mosquitoes and microfilaraemic dogs are, therefore, the
important risk factors of human infections, in which D. repens
gives rise to subcutaneous nodules and D. immitis does to pul-
monary nodules (2). By analyzing over 448 cases of human
dirofilariasis (1, 5), most of them are pulmonary or subcuta-
neous infections but there have been a few reports of human
dirofilariasis in unusual organs, such as large vessels, mesen-
tery, peritoneal cavity, and spermatic cord (6-9). 
We report a case of surgically diagnosed human hepatic
dirofilariasis, which is the first human hepatic D. immitis infec-
tion to our knowledge. 
CASE REPORT
Clinical findings
A 39-yr-old man visited Guro Hospital for routine physi-
cal check-up and was found to have a hepatic subcapsular
hypoechoic nodule (2×1.3 cm) in the right lobe by abdomi-
nal ultrasonogram. The patient was healthy without any his-
tory of recent illness. He has no history of traveling abroad.
The patient had a history of acute hepatitis 15 yr earlier. Ab-
dominal computed tomography (CT) showed a well-demar-
cated nodule with homogeneous low density on aortoporto-
gram phase (CTAP) (Fig. 1A) and a round nodule with peri-
pheral enhancement on hepatic arterial phase (CTHA) (Fig.
1B). Celiac and superior mesenteric artery angiography show-
ed no remarkable abnormal vascularity (not shown). These
radiologic findings suggested nonspecific hepatic nodule in
the segment VI. Superselective right hepatic artery and infe-
rior division of celiac angiography showed no tagging on lipi-
odol infusion. These findings suggested that the nodule be a
benign lesion. 
Peripheral white blood cell count revealed 7.6×109/L with
1.7% of eosinophils, hemoglobin 16.0 g/dL, and hematocrit
45.4%. Platelet count was 159×106/L. Liver function tests
revealed elevated levels of liver enzymes. AST was 100 IU/L
(normal range: 8-33), ALT was 138 IU/L (normal range: 8-
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The First Human Case of Hepatic Dirofilariasis
Most of human dirofilariasis are pulmonary or subcutaneous infections, but there
have been a few reports of human dirofilariasis in unusual sites, such as large
vessels, mesentery, peritoneal cavity, and spermatic cord. We present the first
case of human hepatic dirofilariasis, which was surgically diagnosed. A 39-yr-old
man without any evidence of systemic symptom was found incidentally to have
a hepatic nodule during routine physical check-up. The histologic findings of the
resected lesion showed a granulomatous lesion with central necrosis containing
up to 35 transverse sections of a nematode, ranging 30-80 m in diameter. Thin
(1.5-5 m) cuticle with transverse striations surrounded polymyarian and muscle
bundles occupied a sixth of both sides of outer body cavity. Central portion of the
body cavity was occupied with an intestine-like tubular structure and a larger
reproductive tube. These microscopic findings were consistent with degenerat-
ed Dirofilaria immitis. Antibody test by enzyme-linked immunosorbent assay for
patient serum reacted positively against adult D. immitis antigen. 
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36), and alkaline phosphatase was 86 IU/L (normal range:
25-120). Total bilirubin was 1.19 mg/dL. Radioimmunoas-
say results for hepatitis virus were positive for anti-HBs anti-
body and negative for HBs antigen, HBe antigen, anti-HBe
antibody, and anti-HCV antibody. Serum  -fetoprotein level
was 1.0 ng/mL. The patient volunteered the resection of seg-
ment VI to rule out any possibility of malignancy. 
Pathologic findings
Cut surface of the resected liver showed a well-demarcat-
ed, yellowish lobulated, subcapsular nodule, measuring 1.1
cm in the largest dimension (Fig. 2). The surrounding liver
parenchyma was not cirrhotic. 
Fig. 1. Abdominal computed tomography. Aortoportogram phase (CTAP) shows a well-demarcated nodule with homogeneous low
density (A). Hepatic arterial phase (CTHA) shows round nodule with peripheral enhancement (B).
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Fig. 2. Cut surface of resected liver. The lesion shows central geo-
graphic necrosis surrounded by fibrotic tissues. 
Fig. 3. Coagulative necrosis (in the right lower corner) is rimmed
with granulomatous inflammation, in which mixed infiltrates of
plasma cells, lymphocytes, and eosinophils are evident (in the
left upper corner) (H&E,×100).688 M.K. Kim, C.H. Kim, B.W. Yeom, et al.
Light microscopically, the lesion consisted of conglomer-
ated oval to round necrotic areas, in which hepatocytes and
eosinophils were undergone coagulative necrosis. There were
many hexagonal or diamond-shaped Charcot-Leyden crystals
in the necrotic areas. The necrotic regions were surrounded
by inner granulomatous rim and outer zone of mixed inflam-
matory cell infiltrates containing plasma cells, lymphocytes,
foreign body-type giant cells, and abundant eosinophils (Fig.
3). The adjacent hepatocytes showed regenerative changes,
such as double nuclei, mild nuclear pleomorphism, and pale
abundant cytoplasm. Fatty change of moderate degree was
also evident. Bile ducts in portal areas were unremarkable. 
In the necrotic area, there were up to 35 transverse or slight-
ly longitudinal sections of a nematode, ranging 30-80  m
Fig. 4. Many transverse sections of a nematode in the coagula-
tive necrosis of liver parenchyma (H&E,×200). 
Fig. 5. The worm found in the liver. Cuticle (a), muscle (b), an
intestine (c), and a reproductive tube (d) (H&E,×400).
Fig. 6. Cuticle with fine transverse striations (arrow) of Dirofilaria
immitis. Central portion of body cavity is filled with a reproduc-
tive tube. (H&E,×600).
Fig. 7. Internal organs of Dirofilaria immitis undergone degener-
ative change. Partly preserved reproductive tube and well-devel-
oped muscle are noted (H&E,×400). 
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in diameter and at least 2 cm in total length (Fig. 4). The
nematode revealed considerable degenerative change and the
internal organs were only partly preserved. In a relatively
well-preserved section (Fig. 5), thin (1.5-5  m) and multi-
layered cuticle with transverse striations (Fig. 6) surrounded
polymyarian and muscle bundles, which occupied a sixth of
each side of outer body cavity, interrupted by areas of degen-
erative changes where lateral chords should occupy (Fig. 7).
Central portions of the body cavity were occupied by two tu-
bular structures; one smaller intestine-like structure and the
other presumed to be a single larger reproductive tube, most
probably of male genital tube. There were neither shelled
eggs nor microfilariae in and around the worm and necrotic
areas. Based on the morphologic features of the worm, the
nematode was diagnosed as immature male Dirofilaria immitis.
Supplementary diagnostic tests
Stool examination for helminths was negative. Intradermal
tests for P. westermani and C. sinensis were non-reactive. Serum
antibody tests for Paragonimus westermani, Clonorchis sinensis,
Toxocara canis and T. cati were non-reactive when undertaken
by western blot. Antibody tests by ELISA using crude extracts
of adult filarial worms were available in Department of Medi-
cal Zoology, National Institute of Health (Seoul, Korea). Ab-
sorbance for Brugia malayi was 0.327 (positive control; 3.692)
and for Dirofilaria immitis was 3.197 (positive control; 4.5),
which supported the diagnosis of a nematode as a D. immitis.
The patient was discharged after operation without any
complication. During 12 months of follow-up period, he has
been in good health. 
DISCUSSION
D. immitis infection is diagnosed by identifying the worm
species in surgical or autopsy specimens. Mature D. immitis
females are 25 to 30 cm by 1 to 2 mm, and mature males are
12 to 18 cm by 1 to 2 mm. Only immature worms of D. im-
mitis, measuring up to 100 to 300  m in diameter, have been
found in human (2). The multilayered cuticle is 5 to 25  m
thick and projects inward at the lateral chords to form inter-
nal longitudinal ridges. The surface of the cuticle contains
fine transverse striations 2 to 7  m apart. The muscle is well
developed and is usually projecting far into the body cavity.
Internal organs consist of an intestine and two uteri in the
female, and an intestine and a single reproductive tube in the
male. Ova, spermatozoa, and microfilariae are not found in
immature worms. 
The morphologic features of the present worm including
the absence of microfilariae, the multilayered cuticle with
characteristic fine striations, well-developed muscle, poorly
preserved lateral chords, and the internal organs consisting
one intestine and a single reproductive tube were all compati-
ble with those of immature male D. immitis.
Several other filarial nematodes could be differentiated bas-
ed on the morphologic features. Loa loa have large diameter
(about 600  m), thin cuticle with irregularly spaced bosses,
conspicuous lateral chords, and 3 or 4 uteri. The cuticle of
Onchocerca volculus has characteristic annulations with regular
spacing. Dipetalonema perstans and D. streptocerca have smooth
surfaced cuticle and inconspicuous lateral chords. Wuchereria
bancrofti and Brugia malayi could not easily differentiated on
the light microscopic features, but they usually have thin and
finely striated cuticle forming a low rounded ridge, rather
than an internal longitudinal ridges and slight to moderately
developed somatic muscle (2). 
Out of helminths, other species may infest the liver to form
a hepatic nodule, in which the possibilities of Enterobius ver-
micularis, Ascaris lumbricoides, Strongyloides stercoralis, Toxocara
canis, Capillaria hepatica, Clonorchis sinensis, and Fasciola hepat-
ica should be considered (10-12). The eggs are usually found
in the granulomatous lesion in the cases of the schistosomiasis,
hepatic capillariasis, fascioliasis, paragonimiasis, and ascaria-
sis. In visceral larva migrans due to Toxocara canis or T. cati,
there are a massive outpouring of eosinophils and often areas
of central necrosis (10). Hepatic granulomas due to Strongy-
loides stercoralis and Enterobius vermicularis were also reported
(11, 12). The absence of eggs or massive outpouring of eosi-
nophils in this case contributed to rule out the other hel-
minths as well as the morphologic features of a nematode.
The present case is the third case of human dirofilariasis
reported in Korea. The first case was a 33-yr-old woman with
abdominal Dirofilaria (Nochtiella) species infection in 1976
(7). She had lived in Thailand and Sri Lanka for 5 yr prior to
the diagnosis. The second case was a pulmonary dirofilaria-
sis in a 47-yr-old man presenting with left chest pain for 1
month (13). In human pulmonary dirofilariasis, over 50%
of patients were asymptomatic and their lesions were usual-
ly discovered as “coin lesions” in routine roentgenograms of
the chest. The most common clinical symptoms are chest
pain, cough, and hemoptysis (2, 5). Considering the high in-
fection rate (28.3%) of German shepherds in Korea (14), the
relative rarity of reported human dirofilariasis among Kore-
an may be partly due to under-evaluation of a small solitary
pulmonary nodule, which is frequently thought to be a tuber-
culous nodule. 
There is no confirmative diagnostic method of D. immitis
but identifying the worm in surgical specimens. In combi-
nation with surgical removal, serum antibody tests for vari-
ous nematodes using western blot or ELISA can be used to
get a supportive evidence of parasitic infection.
The present case is the first one of hepatic dirofilariasis in
human, whereas a few hepatic dirofilariasis in dogs have been
reported. Although Dirofilaria species only rarely involve the
liver in human, the possibility should be considered in the
differential diagnosis of benign hepatic nodule. 690 M.K. Kim, C.H. Kim, B.W. Yeom, et al.
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